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the rising air currents where the cliffs converge. Cloud 
banners have been known to hang over the mountain for 
hours apd somet,imes whole days a t  a time, though these 
cloucls do not often have the appearance and forni of a 
smoke column. A comptwison bctween the n1titutle.s of 
some common cloud ~orms and t;hat of the samniit of t.he 
mountain niay be made by referring to fiwrcs 3 and 4, 
taken from the sunimit and froin a spot atout hnu-way 
up the southern slope, respectively. 

A third possible esplanation of the phenomenon rests 
on the fact t.hat there arc lar e patches of rock within t.he 
crater rim that are hot enoug ! 1 to vaporize any water that 
may fall on them. In fiwre 5, the black surfme in the 
foreground is warni enougk to keep the snow ineltcd at  all 
times. A hot surface of this kind lies nlrnost directlg 
under the cliffs foriiiina the crater rim, and it is thought 
that if a snowslic1e slioad occur that woulrl tlirom a 1:xrae 
quantity of snow on thnt srot,, tlie stem1 encrntecl couh 

has never bcen actmually seen to occur, but the hypothesis 
seenis'plausible; and it is likely if ever such a t,liing rcnlly 
takes place, the snow slides clown during the minter 
months when it is practically impossible t.0 ascend t,he 
mountain. 

be seen some dist.ancc. '1 o t,he writer's P rnowlcdgc, this 

.- . .  

TIlE NAKING OE' FULZZLSTS BY LAYMEN. 
[o. S. Kesther Bwenu, Wshington, OCtdJer, 1915.1 

IThe central ofice recently nddressed the following remaiks to t,he 
Kesther Eureiii p ~ r ~ o l i ~ l e l .  )\'e reprint them here bcc~nusn c~i tlitiir 
undoubted interest t.0 the gSc?ricr:il pvll!ic. ?'IN b!irenii &:sires to 
encourage the development. nl' the art of Corecaa!in: nnd t.o sti!~i::I:it.e 
the study of the siibject. t.hroi~gliou t t.hc country. So-:'ur its it is possiLle 
to traiiefer the forec:isters' cipwicwce to  puper. t!ic \\ eaiber Ih:~cnl i  
does so from time to time as 1:: : ; i ~ o ~ n  liy the mrturc of KW;IJ!IS xtic-les 
the bureau I u s  puliished and expects tu pu\Jlis!i i!i t!ie futwe. The 
fol!owing remarks are ninile solely in t.lie intcrwt ol t!ie p!Idit:.- G. A., jr.] 

No doubt many of t,hn oficinis of the Weather Burwu 
have, from time to time in the pii.st, nided in .gii.iiig 
currency to the idea that every nim c:in be 11:s own 
forecaster. In R certain sense this beconics pssiiile if 
there is some familiarity 1vit.h the source of wTeti.tlic~r fore- 
casting and if .z w-eather n i q  of recent tliit>e is nvnilihlo. 

In view of the clificul ties of accurnto forecnshg in 
tho long run, hornever, it seems dcsirnlde not to oil- 
courage a t.oo lit.oral accept,nncc of the idm in quistion. 
Especi'dy is this the case where t,he impression csista 
on the part of horticulturist,s, business iiicn, and others 
who may have iniporttmt interests at  stake in connection 
with forthcoming weather condit.ions, t,liat t,heir own 
ability to forecast the coming wen.tlier is sufficicnt for 
their guidance in the conduct of their business or ngri- 
cultural affairs. 

The reasons for the caution here advanced, and which 
should be conveyed to those inclined to de end too 
large1 on their own knowledge of the weat E er map, 

Weather Bureau. Esperience has already fully dcmon- 
strated that, while the recognized pinci  des of wenther 

the fact that they have been set forth in nuinerous 
ublications, very few even aniong those who give their 

$ail attention to the subject have developed exceptional 
skilTin making the forecasts. Furthermoro, the weather 
maps as issued-which must necessarily be t.he sole 
basis of an individual forecast-do not contain dl of the 
inforniation that has passed under the scrutiny of the 
official forecaster before he issues the forecasts and 
warnings. Not only a t  the district forecast centers, but 
to a larger extent at the Washington offico, there are 

shoul 9 be sufficiently obvious to the nicnibers of the 

forecasting are common property in so l ar as concerns 

prepared sup lementmy charts covering the changes in 

period, et,c., which play their part in the fina preceding de tem-  
pressure an$ temperature wi tliin a given 

nat.ion of the forecast issued. 
It mill thus be rendily seen t.hat,, whatever may be the 

just.ification for nn individual to attempt to make his 
own deductions from the wenther ma with reference to 
his part.icular interests, it  will be niuc lp 1 better for him to 
place his reliance upon the official forecasts and infor- 
mation issued by the Woather Bureau. These con- 
siderations just.if,y the Weather Bureau in discouraging 
the idea that satlsfactory forocasts can be made b any- 
one merdg because he possesscs t~ fair knowleigo of 
imteorological laws.-6'. P. Nurwin, C'hiej of Bureau. 

PRGPESSOX CTLAVSLAND ABBE. 

[U. S. Weather Burmu, Washlugton, I). C., Dcc. 3,1915.1 
The news that Professor Clercland Abbe has been under 

the necessit.y of t.nliing an cstendscl lcave of absence on 
account. of ill honlth will be rcccived with regret not only 
by his coworliers in t.lie Wwther Bureau, but throughout 
the scicii tilk world. 

Professor Abhe [who is now just 7i] has had 44 years 
of dist~iiiguished service in the Weather Service and 
Wcatlier 13urenu of the Goreriiment. Through his ex- 
esccllcnt ir'opii itnd eniincnce in the npplication of me- 
trornlogp lie 1i:i.s COMC to he rog>+xl ns the "dean of 
t,iie 1Ve:itlicr Scrvico." During tills period he has been 
indcfnt.igalde in the pursuit of his favorite branch of 
scicnce, while his en tliusinsni served to cnlis t the interest 
of a nuoibcr of young stuclcnts who Inter made their mark 
in t,lie derelopnioiit, of meteorologv as n science. 

Professor ilbbc's long and ublc editorship of the 
N~XTIILY WEATHER REVIEW mid !lis nunierous contri- 
butioiis to iiiotcorological scicnce are well known to the 
111c~ibc1-s of the Weather Bureau, tis well as to meteoro- 
1ogist.a the \wxlci owr, dl  of whom will wish for him a 
conipletc recovery and an early return to the congenial 
duties in w l k h  ho has bceu. engaged for so many years. 

The a1)ove was recent$- coniiiiunicntcd to the personnel 
of the Wmther Burtwi, but is also of interest to other 
renders of the REVIEW.-C. A., jr. + 

PENNSYLVANIA WEATHZB AND CLIMATE IN 1682. 

William Penn, founder of the State of Pennsylvania, 
first trod the soil of the land on the Delaware, granted 
him by Charles I1 of Britain, on October 3S, 1685. Be- 
fore this time he had actively agitated the advantages of 
countr life and of emigration to the New World had 
druftc B a form of government fox his colony, and had 
actually sold as much as 600,000 acres of his grant to 

Numerous settlers had preceded 
Kenn, n multitude accompanied and inimediately fol- 
lowed liini; and by the time he wrote the Letter quoted 
below, settlementa dotted the rivers several miles inland. 
Along the Delaware River settlementa reached from 
Lewes to above the Falls at  Trenton, and shortly before 
writing the Letter Penn had made a general tour of his 
lands so that he had freshly in mind full information 
from his own observations. 

The oiiginal draft of the Letter ispPreserved by the 
Historical Society of Pennsylvania. ublished versions 

rospective settlers. 
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of the Lettw appeared in English, Dutch, German, and 
French. The original English edition was published by 
Andrew Sowle in London in 1683 and a fnc-simile of its 
title pa e is published in an iniportant historical work b 
Julius I riederich Suchse.’ A fac-simile of the Englis 
edition mas re roduced by James Colcman of London in 

script is in the Royal privy Archives in Munich; it has 
been photogra hed and published by Prof. Marion 
Dexter LearneZ2 and also published by Eniil H e u ~ e r . ~  

Penn’s letter is of some interest to us today because 
it presents an escellent description of the wcather, 
seasons, and climate of Pennsylvania in 1GS2 and 1653. 
The following es tract presents those paragraphs treating 
of the meteorological conditions of his colony: i t  is from 
the test published by A. C. Myers,’ who followed the 
fac-simile English edition by Coleman in ISSl. Those 
interested in these early documents bearing on the history 
of our country are referred to Mr. Myers’ volume. 

g 
1881. One o F the early German translations in nianu- 

LETTEX FROX WrL&IABT PENIU T O  THE COIYIMITTEE O F  THE FREE 
S O C I E T Y  O F  TRADERS. 1685.4 

* * * 
I. The country it self in  it.s s q 4 ,  air, water, seaeons and produce 

both natural and artificial is not t,o he despised. Tlie land containet.li 
divers sort,s of earth, aa sanci yellow and bhC’k, poor and rich: also 
gravel b0t.h looniy and dusty; and in smie plnces a fast fat fartli, like 
to our best d e s  in  England, especially by inland 1:irocilrs and rivers, 
God in his wisdoni having ordered i t  sn. t.liat the advantages of the 
country are divided, tlie back lands heing generally tliree to one 
richer than those that lie bv naviqalde waters. We hwe mnch of  
anotlier soyl, and that is a biack lime1 mold, upon a s t m y  or rocky 
bottom. 

11. The air is m e e t  and clear, tlie heavens serene, like t,he soiith- 
parts of France, rarely overcast; and ay tlie woods come Ly numbers 
of eople to be more clear’d, t,lint i t  self will refine. 

El. The waters are generally good, for the rivers and 1.rnclks have 
mostly gravel and st,ony bottoms, and in  number hml ly  credihle. We 
have also mineral waters, that operate in thc sane iuaniier with Uarnet 
and North-hall,6 not two niiles frnni Philadelphia. 

IV. For tlie se.wms of the year, havinp by God’s goodness now 
lived over the coldest and hottest, that. tlie &est liver in tlic I’riJvince 
can remember, 1 can my sinnictl~ing to an Enqlisli iinderstauding. 

1st Of the Fall, for t.hen I canie in: I found it. frmn tlie 24th of 
Octoler, to t.he beginning cf Decenil-ber, os we have i t  usually in  En:- 
land in Septenibcr, or rather like an English mild Spring. From 
Deceniher to the beginnin- of the nionelh cxlled March, we had sharp 
frosty weather; not foul, t&li. l ~ l ~ k  weather. as oiir north-east wiiiils 
bring with theni in England; Iwt a slrie M clear as in Sunimer, and 
the air dry, cold, piercing and hungry; yet I renienilier not, that I 
wore more Clothes than in England. Tlie reason of this cold is given 
from tlie reat lalies that are fed by tlie fountains of Canada. Tlie 
winter hekre [i. e. of 1tjSl-S.21 \vas as mild, scarce any ice a t  all; while 
this [winter] for a few days from u p  oiir great River belaware. I+mi 
that moneth to the nioneth called June, we enjay’d a sweet Spring, 
no gusts hut gentle showers, xnd a fine skie. Yet this I ohserve, t h t  
the winds here a~ there, are niim inconstant in Spring and Fall, upan 
that turn of Nature, than in Sunimer or Winter. Friiin thence t,o this 

resent nioneth, which endeth the Suninicr (coninidy spenkingj we 
Rave had estrwrdinar heats, yet niitigated snnietinies by caul breezese. 
The Mind that ruletli tKe Suninier-season, is the south-west; but Spring, 
Fall and Winter, ‘tis rare to  want the sholeeonie north wester seven 
dayes together: and whatever mists, fqs. nr vapours fnul the heavens 
by easterly or southerly winds, in two hours tinie are blown away; the 
one is always followed by the other: a remedy that seenis to  have a 

1 .Yachac Jul. R. The Fatherland: (1450-1100) showing the part it bore in the dis- 
cove-y eipl ration and development of the western cont nent with special reference 
to the komm0nwea:th of Pennsyrvania. Part I. . . . Phil.del~hla. 1S9i. 8’. p. 191, 
phte xlx. 

t Lmrnrd Marion D. German trms’atlon r.1 Wllliom Penn’s letter to the Free 
Socletyof hhercluntain London, 16U. Germ. amer. snnils, PhIl..delphia, 1810,(0.5.). 
13.62-i5, illus. 

a Hfuatr Emil. Pennsylvsnieq im 17. Johrhundert nnd die ausrewan$ertem 
Plilzer in $upland. Yit3Faksi1le-Drucken. NeusLdt a. d.Hardt 1910. [lv] Sap. 
la.. 

4 Ez#ratl from Myers, Albert Cook. Narratives of enrlv Pennsylvania: West New 
Jersey nnd Delawore 16: 0-liM. New York, 1912. 8’. (Orighil nsrrotlves of early 
Amerlcan history.) ’p. 224-244. 

8 I. e. Chlp InR Hnmrt .  or High Bornet Hertfordshire. 11 mis. north of London. It 
h38 s mIntm!sprlng on the town commoIi.-k r Y. 

#Northaw. Hrrtlordshire. about 4 miles northeast 01 Chipping Bsre t ,  has a flne Ssline 
q r h g  formerly much resorted Lo. -A. c. Y. 

peculiar Providence in i t  to the inhabitants; the multitude cf trees, 
yet  standing, bein liable to retain nLists and vapows, and yet not 
on quarter so thicE as I expected. 

V. The nat,urnl produce of t,he country, of vegetables, is trees, fmib, 
plant.8, flowers. The trees of most note are, the black walnut, cedar, 
Cyprus. chestnut. poplsr, gumwood, liickery, mssxfrux. ash. beech and 
oak of diver8 Rorts, as red, white and Ihck;  Spanish cliestnnt and 
swamp, the most durable of all: of all which there is plenty for the u8e 
oi man. 

The fruit,s that I find in tlie woods. are the white and black mulbeny, 
chestnut, wallnut, plumlx3, stirrwBerrit?s. cranberries, hurtleberries 
and grnpes of divers sorts. The great red grqx! (now ripe) called bv 
ignorsncc, the fox-grnpe (because of the reliali i t  hath with unskilfd 
pslutes) is in  it self an est.r:iordinsry gmpe, and by ar t  doulntless may 
be cult.iwt,ed to an excellent wine, if not so sweet, yet  little inferior 
to the Frontimsck. 2.8 i t  is not much unlike in  taste. ruddiness set 
aside. which in such things, as well as mankind. differs the czse much. 
Tlicre is a white kind of muskedel, and a lit.tle LlncB grape. like the 
cluster-grape of Eiiglsnd, not yet so ripe as the other; lhit they tell 
me, when ripe. swcet,er. and thnt they only wmt, skilful vinerons to 
make good ug2 of them: I intend to venture on i t  wit.h my French man 
this senson. who shews some knowledge in t.lirlee things. Here are also 
peachcs. and very good, and in  great guantit.ies, not :;n Indian plants- 
tion without them; but  whether naturdly here a t  Erst, I know not, 
however one inay have them hy lm4iels for 1itt.le; t,Iiey m.zke a pleasant 
drink and I think not inferior t,o nny pc?nch you have in England. except 
tlie true Newingt.on. ’Tis dispu8ljle mit.li me, whether i t  be best to 
fall fining the iruit.s of the count,ry, especially the g r q e ,  hy the a r e  
:md skill of nrt, or send for forreign stcms and sets. :tlrexly good and 
approved. It soenis most reasoilzl.11e to believe. t.li:it not only a thing 
gwweth best. whcro i t  nuhirsllg grows: lsut will harclly be equalled 
by another spwiw GI tlie ~;tnit! kind. t.h:it dotli not mturd ly  grow 
there. E u t  tu solve the doul-ut., I intend, if ( : i d  give me life. to try 
i::oth. snd hope the coiiserju*iice will be 3s good wine 3,s any European 
count.rics of the miie 1:itit.nile do yield. 

* * * * * 
WILLIAM PENN. Tour kind cordial friend, 

Phildelphin, the 1Gt.h of the 6th MIoneth, mll’d August, 1653. 
Pelin goes ox t.o dcsc:.ii)e nnd discuss t>he ittuna by lmd 

awl sea, t.hc 1;idims wid thcir lnngiicge, cust,onis, laws, 
ot,hcr Europc:m set,t.lc.rmnt.s, o i id  t.he iiit,ercsbs of the 
coinpxiv. Siiice our i;it,crcsts ccntcr chiefly O i l  the 
mct.cordo:~icnl :ind chiiit.ologicd conclitioiis. wi bh their 
cliTect.s oil agric:iilt.ure, \I+(? : ieeil not continue Perin’s test. 

To niic vrho p y s  syst.unnt.ic n.t.t,ciit ion to the m-enther 
ni;d rli:.iintc. of the c~tc . f i . i  Uiiit.ecl St,:i.it;::, pi~rt.ic.ularly of 
t.he JIidtlle Atl:;!?tic Si.:atcs, the cp)t.ed passages from 
1’ejil;’s l i : d  conr-ey R tdeizr idca of t.lie went,lier he had 
cs- ,cr imxd.  Blthnugh ho 1:tckc.d precise inst>runiental 
nicL, t,~ic? ltit,t.er coultl not, linve improvetl his t1escript.ion 
olld hie rcc?c)gnit.ion of t.he t.iinriictreriatic wrnt.1ic.r fcetures. 
’ive of do-dnp C F . ~  six :i.t oiine t,hnt. the generid slid actually 
in:pcrt :irLt, feat.urcs of At.l:mt.ic coitrt weather and climate 
w‘cro the Snille in lGSS itlid 1GS3 as I ~ O W .  The “estrsor- 
diiiury 1icat.s” from J i n x  to August. are no st.rangers to  us 
of the prme:ib; mtl  t.he nc?i;:ial cocst.ruction of the better 
houses t.hroughout Marp1n:id m c l  Virginia bear testiiiiony 
t.0 t,lioss “ cool brcczes ” from the southwest in sunimer. 

Peiia’s description of t,he wint>er in the Middle Atlantic 
sca1)oarcl fit.s t,he present as wcll as it  undoubtedly de- 
scribes the past,. His esp1nn:hon of the cold as “given 
by the great litkes t.hat are fed by the fountains of 
Canada” would not hold to-day. We find R better one 
in an account by David cle Vriess ‘ who was esploriiig 
the Dclaware during February, 1633. On his return to 
his ship the men- 

Did not imagine tliat we had been frozen up in  the river. as no pilot 
or astrolo-er could conceive. t1rAt in  a latitude from the thirty-eighth 
and a ha]? to the thirty-ninth, such n p i d  running rivers could freeze. 
Some maintain that i t  is because i t  lies so far west; others adduce other 
reasons; bu t  I will tell how it can be. from experience and what I 
have seen, and that is thus: inkind, stretching towards the north, there 
are high mountains. cowred with snow, and the north and northwest 
winds blow over tlie land from these cold mountains, with a pure, clear 

A. C. Afgcra, op. clt., pp. 25-28. 
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air, which cmses extreme cold and frost, such as is felt in Provence 
and Italy, which I have often experienced when I was at Cienoa, when 
the wind blew over the land from the high mountains, ninking it ac1 
cold as it was in Holland. I have found Ly experienceinall cnuntries, 
during winter, that when the wind IAom from the land the hardest 
frost makes. I t  is 80 in New Netherlnnd also, far as soon a8 the wind 
is southwest, it is so warm that one may stand naked in the woods, and 
put on a shirt. 

Again Penn's idea that clmring away the trees would 
improve tlie cloudiness or fogginess, while reproscntative 
of his times, woulcl not be generally accepted to-day as a 
safe method to follow. €Iowevcr, his observations show 
a keen appreciation of nature; and we are fortunate in 
having his letter preserved. It helps to forge onc more 
link in the chain of evidence tciiding to prove thst no 
permanent discernable change has been taking place in 
our climate. 

One phenomenon of interest is not recorded in tlie 
extracts above. Penn makes no mention of the weather 
which we call " Iiidinn summer." Two esplnnations for 
the omission occur to the writer: (1) A busy adminis- 
trator mi ht hnve failed to reniarli the season, esperi- 
encing it B ut  once. Indian summer is often not well 
marked, and attracts attention rnthur b its repetition 

one year when he wrote his letter. (2 )  The fall of 16S3 
may not have resented a recognizable Indian suiiiiiier 
at all, so that 5 enn rcnlly had not had an opportunity 
to observe it in America. However, Yciin must Jiavu 
subsequently espcrienccd many such Indian summers, 
aiid so acute an observer must have described this season 
somewhere in his writings. Cali mc find tliosc descrip- 
tions, and does he there employ the term "Indian Sum- 
mer"?8-~. A., jr. 

than by striking characteristics; Penn ha B been here but 

ON WATERFALL ELECTEICiTP AN3 ON TRE IUBZ'ACE 
CONDITION 02 LIS'LTiDS.1 

By P. LENARD. 
[Rcprfnted/rom Science Abstrarts, Sec. A, Ort. 25,191.5, Q 1410.] 

The present communication fo r i s  part of :I. Inrgcr work 
on tho rolhin of coniplcs niolcculcs. Uiirlur the nnnie 
1' waterhl  elcctricity 8 '  the autlior incluclns tlic c1cctric:il 
phenomcna acconipnnying wati.rfiills, splasliing l)rooli~,  
and rilin, illso water juts find drops n ~ ,  proiluccd in thc? 
laboratory. In  these C ~ P S  the water becomes positircly 
electrificd while the negative charge passes int.0 the air. 
Espwimcn ts have also been undertaken of buLLling air 
through water and of breaking wntcr into spray, and the 
same phciioniena found, so that these latter are classified 
uncler watcrfdl effects. For esplniniiig thcsc elcctrical 
accompaniments the li uid surfaces aro assumed t.0 be 
tlie sclit of an clectrific J double layer, and tho ohscrvcd 
effccts arc due to the separation of this doublo layor 
whrrcby a charge of one sign reniaiiis in tlie liquid wliilu 
the opposite one passes into the surrounding atmosphere. 
Tlic varying forms of the cffect are duo to the diii'crent 
modes of sepnrntiun. Tho present pupcr contains an 
investigntion into the nieclianism of thc wnterfnll effect, 
and into tho behavior of liquid surfaces considered us the 
seat of elcctrical and material stratification. 

Scction I deals with tho suporficial concentration of 
complex molecules and the forccs operating on them 

~ ~~~~ 

8 It 1s well-known that the Swedish ynstor John Csmptmiun kept weather records 
40 years earlier than thi; kiter at tlie Swedish srltlement in Uelsware. A referenre to 
hLu observntlons kplven in thlSkEVlEW, December, I!mI,?D: 5G: ond asurnmiry 01 his 
oliservetlons Is prlntrd In the C'limatolo{lr?ll Summary lor the bfarylund-U~laware 
Section Novcmbrr and Decemher 1'JcJl.  I'hey Imve lrrrn presente(1 Ily Nichoin?; !'o!In 
In Tr&. ,\mer. Yhll. SOC., 1'hi.tidrlphla 181% 1::14&:552, in connrctlon with later 
observations from other sourccr. antlpl,hslied'ln detall by Campmius' grandson in 
llIior? IJeskrlhiinp om N ~ R  Sverira." tockllolm, lifl2,I.. 

1 See -4nn. d. Physik, July 8,1915,47 IV: 4li3-321. 

Here tlic idea of complex molecules receives detniled 
explanation, their distribution in the surface layer is 
considored, and the dimensions of the supor6cial forces 
comprchensively treated. 

Section I1 deals with the waterfall effect as a cons& 
uence of the elcctrical nature of the molecular forces. B irst conies a detailed treatment of the electrsed double 

lay-er a t  the surface; the surface tension in vacuo is 
found to be not much different from its vnlue in air, while 
tliere is no frict,ionnl electricity developed between water 
and air. The rapid disnppcarunce of liquid surface (e. g., 
by impact on a wettccl surface, by water drops falling 
into water, or by conlesccnce of drops) is next consid- 
ered, and the conc!u.;ion drawn t,liat the separation 
between air and mntei is irot the active agent in the pro- 
duction of the waterf:dl effect. Ordinary distribution of 
fluid is incffectire; spraj-iring, on the 0 t h  hand, brings 
about the effect, m r l  in general the separation of Fery 
sinall liquid psrticlos froili the surface acts as a funda- 
inciitd cause. Tlic w-iraberfull t.1ieor.y of thunderstorms is 
nest esliau:;tirely tliscusseil. Iniportant evidence that 
c.ontact electricit I~otmeen gas and liquid is not the 
orivin of wat.t.1.f;: 9 1. eflects is afforded by the very small 
inifueticc wliicli the nature of t,lLe gas eserts, coniparative 
asperinient.3 haviiig bcmi undertdreu with hydrogen, 
metliaiie, nit.rogcn, carbon inomxide, air, and oxygen. 

Scrt.iim 111 rii!fil:+ splcidly v;;-ith t,lie surface conditions 
of lluiils. Every liguid surface has been found to consist 
of a nunilwr of strata i-liich are both electrically and 
iiinterinlly i!iiTercni froiii each other, aiid such strataif&- 
tion estciiils t.0 a dopt.li equal to the sphere of activity. 
li'roni a kiio~~;lc~lge of these st,ril.t,s ~iiiiy be gathered an 
insight) into such surfnco phenoniena as surface tcnsion, 
watcrfnll cffoct, photxdllctxic nctivitg, etc, also tlie influ- 
ence of dissolved sulstniices. Purely dielect.ric fluids, 
such as w;attr, nlcohol, l ~ ~ z o l ,  are first considered, the 
suift1c.e co:istitut.ion, the field s trcmgth of the. double laver, 
nnil the wnterftill eEec,t being c.rit.ically esamined. Pol- 
l(:i\\*iilg this comes blie behnvior, froin every standpoint, of 
diwxiateil noiivolntile clect,rolj-t.es, i. e., dilute aqueous 
sdt, solubions, and a coxqmiuon is ni:ide by varying t he  
anions and liatdiions. The nnture of tlie cnrriers of the 

tlissociatecl nonvolatile elwtrolytc, e. e., concent.rated Partiauf sa t 
rnrious electrical cdf~ct::  is nest. discuJsset1. 

solutioiis, tlic-n receive: at.t.cn tion, f&on.ecl by undiaso- 
ciat,cd nonrolnt.ile fiuic!s--for instance, sugar solution. 
Snlu t ioirs of volatile scjlut,ioiw, such as aqueous solu tious 
of hgdrochloric acid, minionia, alcohol, aiid ether are 
thi!n treatmod nncl finally the surface behavior of metallic 
mercury is considered. 

Some of t,he general conclusious are as f o l l o ~ ~  : A simple 
exprc~sion lias been found for the surface coiiceiitrution 
of solutions of nonvolntile substances and analogous fluid 
mistures. An insight was affordoil into the surface 
behavior of licpitls containing molecules of different 
dimcnsions, by an investigation into the dcpendence 
between the molecular surf we forces and molecular vol- 
uiiies. It has been shown in sis different ways that the 
electrified double layer whose presence a t  liquid surfaces 
is shown by the waterfall effect, does not originate through 
contact electricity between gas and fluid, but that ita 
seat is entirely within tlic fluid in such a wa that the 

layer positively charged. The cause of this double layer 
lies in tlie electrical nnture of the molecular forces, and 
in like nianner can be regarded the phenomenon of con- 
tact electricity on dielectric bodies. The different forms 
of the w&xfall effect, as also its presence under certain 
conditions and its absence in others, are explained from 

external molecular layer is negatively and t z e interior 


